Contribution of gene products encoded within the unique short segment of equine herpesvirus 1 to virulence in a murine model.
The pathogenesis of three equine herpesvirus 1 (EHV-1) recombinants was assessed in a CBA mouse model. Sequences encoding the majority of glycoproteins I (gI) and E (gE) were deleted from the pathogenic EHV-1 strain RacL11 (L11deltagIdeltagE), and sequences comprising the 3859 bp deletion within the strain KyA U(S) segment, which includes genes 73 (gI), 74 (gE), and 75 (putative 10 kDa protein 75), were re-inserted into attenuated KyA (KgI/gE/75). In addition, genes gE and 75 were inserted into KyA to generate the EHV-1 recombinant KgE/75. The insertion of the 3859 bp U(S) segment was sufficient to confer virulence to KyA, as indicated by pronounced signs of clinical disease including substantial weight loss. A large plaque morphology was observed in cells infected with KgI/gE/75 compared with KyA, and a small plaque phenotype was observed in cells infected with L11deltagIdeltagE compared with RacL11. These data indicate that gI and/or gI and gE contribute to the ability of EHV-1 to spread directly from cell-to-cell. The deletion of both gI and gE from the pathogenic RacL11 strain did not reduce clinical signs of disease in infected mice, but did decrease mortality compared with RacL11. Furthermore, the insertion of genes 74 (gE) and 75 into the vaccine strain KyA did not alter the attenuated phenotype of this virus. Finally, KgI/gE/75 and RacL11 elicited the production of the proinflammatory chemokines MIP-1alpha, MIP-1beta, and MIP-2 in the lungs of infected mice, while KyA did not, suggesting that gI and/or gI and gE contribute to the up-regulation of these mediators of inflammation. These findings show that gI, and/or gI and gE restore a virulent phenotype to the EHV-1 KyA strain, and indicate that virulence factors, in addition to gI and gE, contribute to the pathogenesis of the RacL11 strain.